arthropathy or pseudogout. It is of interest, therefore, that chondrocalcinosis is not an infrequent finding in X-rays in elderly persons and, like osteoarthrosis, it is very much more commonly asymptomatic than symptomatic.
Diagnostic Procedures It will be appreciated, therefore, that a clinician consulted by an elderly patient presenting with inflammatory joint disease may be confronted by a plethora of evidence of a pre-existing degenerative pathology including osteoarthrosis and/or chondrocalcinosis. The diagnostic problem is magnified further by anomalies in the standard diagnostic tests in this age group. Studies have revealed up to tenfold increase in the incidence of the positive latex fixation test and approximately fivefold increase in the incidence of a positive sheep cell agglutination test in normal elderly people. The same also applies to the antinuclear antibodies, particularly in females. It follows that caution is required in the interpretation of positive serological tests in the elderly, particularly when they are of low titre. Furthermore, hyperuricemia is frequently seen in elderly subjects as a side effect of diuretic therapy. It is very tnuch more commonly an incidental finding than one of diagnostic significance. Under these circumstances synovial fluid analysis, including culture and polarizing microscopy, assumes increased importance in the resolution of diagnostic problems. Where synovial fluid analysis has not established the diagnosis beyond doubt arthroscopic examination of the joint should be performed and a biopsy taken under direct vision for histopathological examination. When the joint affected is other than the knee, open biopsy may be required.
Guy's Hospital Survey ofArthritis in the Elderly
This policy for diagnostic evaluation was put to the test in a series of 59 patients aged 70 years or more presenting to the rheumatology department of Guy's Hospital with acute joint inflammation of less than three months duration. A definitive diagnosis was possible in 44 of these, as set out in Table 1 . Diagnosis was not possible in 15 patients on account of a surfeit of pathology with inadequate diagnostic precision for pinpointing the exact cause. Six patients had monarthritis for which no cause could be found. A new variety of crystal synovitis, 'apatite deposition disease', has recently been described by Dieppe et al. (1976) in elderly subjects and it is possible that this may have been the cause of the arthritis in some of our patients in whom either no cause was found or in whom none of the multiple pathologies present could be implicated.
Conclusion
In this paper an attempt has been made to identify the causes of diagnostic difficulty in elderly subjects. These may be summarized as the difference in disease pattern and the presence of multiple joint pathologyin this age group. Standard diagnostic procedures require additional caution in their interpretation and synovial fluid analysis, arthroscopy and synovial biopsy assume added importance.
Surgical Treatment of Ageing Joints
In orthopedic surgery in the elderly the aims of treatment are the relief of pain atnd the achievement of a degree of function that will allow the patient to return home to independence. It must always be remembered that in the elderly loss of function is loss of independence.
Elderly patients do not have long to live and their remaining time should be spent, if possible, in their normal surroundings rather than in hospital. Treatment must, therefore, aim at a rapid rehabilitation. An old person should be kept in bed for as short a time as possible to avoid the problems of decubitus, problems in the skin, the muscle weakness and the osteoporosis that may occur with prolonged bed rest, together with a liability to confusion or even dementia. The comfmonest problems facing the orthopedic surgeon dealing with the elderly are fractures around the hip and the lower end of the femur and osteoarthritis and rheumatoid arthritis.
Femoral Fractures
There is still controversy as to whether a subcapital fracture should be fixed internally or whether the femoral head should be replaced. It must be remembered that some of these fractures, particularly in younger patients, are due to a genuine fall, some are due to a very minor injury, for instance tripping over a loose mat, and in some it is evidence of impeding decay, the neck of the femur fracturing spontaneously and causing the patient to fall. We believe that in younger patients internal fixation is the treatment of choice but that in the elderly the operation must obviate the fracture, and replacement of-the femoral head by a cemented Thompson prosthesis gives the most rapid return of function and independence. Many elderly people have other diseases. With the exception of untreated heart failure, untreated diabetes and impending death, we feel that the fracture should be treated first and the other conditions dealt with as soon as possible, usually by a geriatrician. Age itself is no bar to operation and the geriatric patient is probably nowhere safer than in the operating theatre in the hands of a competent aneesthetist.
Fractures at the base of the neck of the femur are still treated with a pin and plate and this applies now, too, to fractures of the lower end of the femur in the supracondylar region. Pins and plates require adequate fixation by screws and, in patients with osteoporotic bone, these may at times have a very tenuous hold. Gallanaugh has devised some high density polyethylene buttons which are applied to the distal cortex of the femur. The screw is passed through the plate, through both cortices of the femur and into the high density polyethylene. The increased grip of the screw is dramatic and is well shown in Fig 1. The fracture of the lower end of the femur ( Fig IA) was fixed with a modified Elliott plate ( Fig 1B) and, as the bone was extremely porotic, a high density polyethylene plate was used for the top three screws. The patient was convalescing a week after operation, fell and was brought back to hospital with the plate bent but the screws still holding (Fig ic) . A somewhat over-enthusiastic senior house officer felt that if the plate would bend one way, then it would probably bend back again. He, therefore, gave the patient an aneesthetic, put the lower end of the thigh across his knee and straightened the plate. The top three screws still did not cut out of the very osteoporotic bone ( Fig ID) , and the fracture went on to unite in a good position. After operation the patient must sit out of bed the next day. Sitting for long periods is natural for an old person and there is probably less danger of postoperative phlebothrombosis due to sitting than there might be in a younger patient. Standing and walking are also commenced on the first day, mainly as a demonstration to the patient of the team's confidence in the operation and to gain the patient's confidence. Some patients will walk well enough within a few days to go home if conditions are suitable. Often patients, particularly those suffering from other diseases, need to be transferred to the Geriatric Orthopedic Unit for full assessment and continued rehabilitation. This transfer usually takes place within a few days of the operation.
Arthritis
Total hip replacement has become a wellaccepted procedure throughout the world due to the pioneer work of British surgeons, notably Charnley and McKee. The results, providing there are no complications, are far better than by any other previous treatment of these conditions and this applies particularly to the elderly.
There seems to be no reason to deny this operation to very elderly patients who are in extreme pain, even if one expects them to have only a few years or even months to live. In Hastings a number of patients well in their 90s have had their hips replaced, some of them bilaterally.
The place of osteotomy in the treatment of osteoarthritis of the hip is still controversial but it has little place in the treatment of the elderly. Admittedly some patients have a good relief of pain and return of function after osteotomy, but the results are unpredictable and the rehabilitation may be slow. Some require a total hip replacement later. In the elderly patient there is really only time for one method of treatment and this should be a total hip replacement. Most patients can be mobilized quickly after this operation, walking on the following day and being discharged home or to convalescence within a week.
The most serious local complication of total hip replacement is infection. It nearly always means removal of the implant and cement, which is a major operation, often with more general disturbance to the patient than the original joint replacement. The pseudarthrosis with which the patient is left after the removal of the implant leaves a joint which is usually fairly mobile, but often with some degree of pain, at times severe. Stability, however, is not greatly affected and, providing pain is not a major feature, the patient can usually manage to walk with a raised shoe although in the elderly a walking aid of some sort is nearly always required. Fortunately infection is not too common a problem in most hospitals and it can be kept to a minimum by the usual precautions and the addition of an operating theatre with a laminar airflow.
Other Joints
The indications for synovectomy or patellectomy in either rheumatoid or osteoarthritis of the knee are well known and differ little in the elderly, except that where in a young patient one may do these less major operations with a view to another operation later, for instance a total joint replacement, in the elderly one may be biased towards doing the more major procedure at once to save multiple operations in the shorter time they have to live.
Most people will agree that arthrodesis is an excellent operation in many joints until an operation is devised for any particular joint which will give the same, or nearly the same, relief of pain and stability, but with the addition of a useful range of movement. This is particularly true in the elderly who often do not have the necessary flexibility in other joints of the limbs or spine to compensate for the absolute loss of movement in a major joint. In the elderly arthrodesis is acceptable in the wrist, toes, ankles and feet. In the hip it is now seldom required and nearly always contraindicated. In the knee of an old person arthrodesis should only be used as a salvage procedure.
Although total hip replacement is well recognized there is still considerable suspicion about total knee replacement. In the elderly a total joint replacement is usually to be preferred to osteotomy. The newer prostheses for total knee replacement have changed the outlook. Previously knee hinges have tended to break loose and surface or condylar replacements have often not sufficient stability to give a good result. The stabilized gliding knee replacement (Fig 2) is a compromise between these two. It is a two-piece implant, the femoral being of chrome cobalt alloy and the tibial of high density polyethylene. The two components are linked by a stabilizing rod which can rotate within the femoral prosthesis. The design is such that both rotation and lateral movements are well controlled in extension but there is a built-in laxity of both which increases as the knee is flexed. In addition the joint surfaces are shaped so that the joint opens in each of these mdvements, tightening the soft tissues and taking some of the strain from the cement/bone interface.
At Hastings 104 of these knee replacements have been done and a good many more in various parts of Great Britain, Europe and America. The operation has only been in use for three-and-a-half years but the first 107 knees have been reviewed. In over 50 the follow-up time was more than a year. Range ofmovement: In this series 65 % of patients had more than 900 flexion before operation and 15 % less than 600 of movement. After operation 70 % had a range of flexion of more than 900 and less than 5% of under 600. Nearly 30% of the patients had a flexion deformity of more than 150 before operation but none had this severity of deformity afterwards. More than 70% had less than 50 after operation. Walking ability: This was classified as good if the patient could walk an unlimited distance using only one stick. Before operation less than I % fell into this category. After operation nearly 80% were classified as 'good'. Pain relief: Patients were classified as a good result if they had no pain at all or a slight ache at times. Before operation there were no patients in this category; all of them had severe and spontaneous pain or severe pain on walking. After operation 98 % of the patients were classified as a good result with no pain or a slight ache at times and 59 % denied having any pain at all.
The title of this symposium, 'Locomotor Disability in the Elderly -Disease or Decay ?', implies a question that requires an answer. A surgeon cannot provide this answer. The dividing line between disease and decay can be very indistinct indeed. A condition such as osteoarthritis has for many years been considered to be a disease but it is now widely recognized as often a simple wear and tear and, therefore, presumably decay. Some subcapital fractures of the neck of the femur have always been considered as indications of decay but in some parts' of the country it is almost an endemic disease which sometimes achieves epidemic proportions. No- where is this more apparent than on parts of the south coast, now often known as the 'Costa Geriatrica'. The Management of Osteoporosis Loss of bone mineral from the skeleton is a universal phenomenon of ageing (Garn et al. 1967 , Exton-Smith et al. 1969 , Gryfe et al. 1971 . A slow rate of loss begins after the age of 40 in both sexes, but it becomes accelerated in women after the menopause. In addition to this physiological bone loss, osteoporosis due to excessive loss of bone mineral occurs in a number of unrelated conditions such as corticosteroid excess, rheumatoid arthritis and following partial gastrectomy.
In clinical practice the bone loss is often not detected until structural failure of the skeleton occurs. This is usually manifest by fracture of the ends of the long bones (particularly of the wrist, the femoral neck and the upper end of the humerus) or by collapse of the vertebral bodies in the lumbar and thoracic regions. Knowelden et al. (1964) have examined the fracture patterns occurring after the age of 35 and two fractures showing a remarkable change in incidence with age must be mentioned:
(1) Colles fracture: In women at the age of 60 the incidence is ten times that occurring at the age of 40. In men there is only a slow increase with age from 35 onwards and, in particular, there is no striking increase between 40 and 60 as in women.
(2) Femoral neck fracture: In both sexes the rates are small below the age of 60, but after this they increase exponentially with age, doubling every 5 years in women and every 8 years in men. Nordin (1966) has investigated the incidence of crush fractures of the vertebral bodies. After the age of 45 there is a progressive increase and in women by the age of 75 nearly 50% of spinal X-rays show vertebral fractures.
Bone mineral content and loss have been measured in several ways: (I) By radiographic morphometry by measurement of cortical width in long bones, particularly metacarpals, from which indices have been derived (Nordin & Smith 1965 , Exton-Smith et al. 1969 , Garn 1970 ).
(2) By radiodensitometry by comparison with graded standards (Doyle 1972 , Meema et al. 1964 ). (3) By photon absorptiometry by determination of the degree of absorption of low energy y-rays by bone (Cameron & Sorenson 1963 , Wilson 1973 ). These methods have generally been applied to the measurement of the mineral content of cortical bone. Although it has been shown that vertebral density is linearly related to metacarpal cortical thickness (Smith & Rizek 1966) , the mineral content of the bones of the appendicular skeleton is more closely correlated. Methods of
